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WIPER SYSTEM FOR VEHICLES AND METH OD FOR DRIVING A WIPER 
LEVER LINKAGE 

Prior Art 

The invention relates to a wiper system for vehicles as 
5 generically defined by the preamble to claim 1 and to a 

method for operating a wiper lever linkage of a wiper system 
for vehicles of claim 10. 

gi A known wiper system has a pivot lever that can be 

0*= pivoted freely about a stationary shaft, and a wiper arm 
l3. provided with a wiper element is secured to the pivot lever. 
=p Because of this design, the wiper arm takes a circular path, 
w which means only a small swept field, which in many cases 
C*i does not meet requirements. 

\j\ A wiper system is also known that has a four-bar wiper 

S§ lever linkage which includes first and second pivot levers 
that are each coupled in a manner fixed against relative 
rotation to a stationary shaft and connected in articulated 
fashion to a coupling element. A wiper arm provided with a 
wiping element is secured to the coupling element and upon 

20 pivoting of the pivot lever executes a reciprocating-pivoting 
motion, which leads to an enlargement of the swept field. A 
disadvantage in the known wiper system is the large 
installation space required for the wiper lever linkage, 
space that if the wiper system is to be used to clean a 

25 windshield of a motor vehicle must be made available in the 
region of the front end of the vehicle. However, there is 
little space in the front -end region of the motor vehicle, 
and in future vehicles there will be even less, since the 
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proportion of the length of the interior to the total length 
of the motor vehicle is becoming greater and greater. It is 
also found that the swept field of the four-bar wiper lever 
linkage is not large enough to meet legal requirements, or 
5 increasing demands for comfort and safety, given the large 
window surfaces planned for vehicles in the future in 
particular . 

Advantages of the Invention 

The wiper system of the invention having the 
lti; characteristics of claim 1 has the advantage over the prior 
Si art that for the same installation space, a markedly longer 
2 1 stroke and thus a larger swept field can be achieved with the 
fl wiper lever linkage than in the known wiper system with the 
4S" four-bar wiper lever linkage. It is understood that it is 
1% also possible to design a wiper lever linkage that, for at 
u least essentially the same-sized swept field or essentially 
yi the same feasible stroke length in the known four-bar wiper 
m lever linkage, has a smaller installation space. To achieve 
p a large swept field with a compact design of the wiper lever 
io linkage, it is provided in the wiper system of the invention 
that the coupling element is embodied in multiple parts and 
has a first coupling part and a second coupling part, which 
are coupled to one another with the aid of a joint. A five- 
bar wiper lever linkage is thus created in which an exact 
25 control of the stroke is possible. 

In an especially advantageous exemplary embodiment of 
the wiper system, the wiper lever linkage is assigned a drive 
device, which has first and second drive cranks, of which the 
first drive crank is coupled in a manner fixed against 
30 relative rotation to the first shaft, to which the first 

pivot lever is also secured, and the second drive crank is 
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coupled in a manner fixed against relative rotation to the 
second shaft, on which the second is retained. In other 
words, the first and second shafts can each be subjected to a 
driving or braking moment that is transmitted via the pivot 
5 levers to the wiper lever linkage. 

In an advantageous variant embodiment, the first and 
second drive cranks are connected to one another in j 
articulated fashion with the aid of a coupling member. As a 
result, the motions of the first and second drive cranks and 
10 thus also of the first and second pivot levers are dependent 
^ on one another, and hence the degree of freedom of the wiper 
c: lever linkage, provided by the additional joint between the 
2; first coupling part and the second coupling part, is balanced 
a? or compensated for. To adapt the motions of the two drive 
lfe>; cranks to one another, in another variant embodiment the 
§Ti first and second drive cranks are each connected in 
s articulated fashion to an engine crank, and the engine cranks 
y in turn are coupled to one another in such a way that their 
u. oscillating motions are adapted exactly to one another. In 
2^: both variant embodiments, for controlling the pivoting motion 
lI of the drive cranks and thus also of the first and second 
pivot levers, the pivot angle of the second drive crank is 
adjustable freely, independently of the multi-part coupling 
element that connects the pivot levers to one another, since 
25 the first and second coupling parts of the coupling element 
are connected to one another in articulated fashion, thus 
providing one additional degree of freedom for the polygonal 
joint. Adjusting the pivot angle of the second drive crank 
can be done for instance by changing the length of the 
30 coupling member. 

Further advantageous features of the wiper system will 
become apparent from the other dependent claims. 
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The subject of the invention also pertains to a method 
for driving a wiper lever linkage of a wiper system for 
vehicles, having the characteristics of claim 10, in which it 
is provided that the first and second drive cranks, during 
5 one wiping cycle, are pivoted out of an outset position of 
the wiper lever linkage in the same direction until they 
reach an extended position, in which the coupling member, 
which can for instance be in rod form, and the first drive 
crank are aligned with one another. In the further course of 
10 the wiping cycle, in which the wiper lever linkage is 

displaced out of the extended position to a turning point 
^ position, the first drive crank is pivoted onward in the same 
m direction and the second drive crank is pivoted onward in the 
S" 1 opposite direction. To optimize the course of motion of the 
lK wiper lever linkage, it is designed such that during one 
=E= wiping cycle, the first drive crank has two turning positions 
^ and the second drive crank has three turning positions, in 
O each of which a reversal of the pivoting direction takes 
r/ place. 

: it: 

y i 

iif Further advantageous embodiments of the method will 

Li: 

become apparent from the other dependent claims. 
Drawing 

The invention will be described in further detail below 
in conjunction with the drawing. Shown are: 

25 Fig. 1, a basic sketch of a portion of a first 

exemplary embodiment of the wiper system of the invention; 

Fig. 2, a basic sketch of a first exemplary embodiment 
of a drive device for a wiper lever linkage; 
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Fig. 3, a basic sketch of a second exemplary embodiment 
of a drive device; 

Figs. 4A-4C, one exemplary embodiment of the wiper 
lever linkage in three positions; 

5 Fig. 5, a graph showing the stroke course of the wiper 

lever linkage during one wiping cycle; 

Figs. 6A and 6B, a plurality of swept fields that can 
be achieved with the wiper lever linkage; 

c — .: 

El Fig. 7 , pivoting ranges of drive cranks and of a 

l|P coupling member connected to them in articulated fashion; and 

4£ Fig. 8, the pivoting range of a first drive crank and 

7^ of a second drive crank in a known four-bar wiper lever 
O linkage. 

Lfi Description of the Exemplary Embodiments 

15 The wiper system 1 described below can be widely used, 

for instance for motor vehicles (passenger cars, trucks, 
buses), rail cars, or watercraft. Purely as an example, it 
will be assumed below that it is a wiper system for a motor 
vehicle . 

20 Fig. 1 schematically shows part of a first exemplary 

embodiment of the wiper system 1, which includes a wiper 
lever linkage 3 that has a first pivot lever 5, a second 
pivot lever 7, and a coupling element 9. The coupling 
element 9 is embodied in multiple parts and has a first 

25 coupling part 11 and a second coupling part 13, which are 
coupled to one another with the aid of a joint 15. The 
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second coupling part 13 is markedly longer, in this exemplary 
embodiment multiple times longer, than the first coupling 
part 11. 



The first coupling part 11 and the first pivot lever 5 
5 are coupled in articulated fashion to one another via a joint 
17, and the second coupling part 13 and the second pivot 
lever 7 are coupled in articulated fashion to one another 
with the aid of a joint 19. The first pivot lever 5, on its 
end region remote from the first coupling part 11, is coupled 
10 in a manner fixed against relative rotation to a first shaft 
w : 21 of a first bearing 23, so that upon pivoting of the first 
5! shaft 21 about its longitudinal center axis, extending 
ff j perpendicular to the plane of the drawing in Fig. 1, the 
jT first pivot lever 5 is correspondingly pivoted along with it. 
1=5- Spaced apart from the first bearing 23, a second bearing 25 
w is provided, which - like the first bearing 23 - is disposed 
Q stationary on a base 27, represented by a dashed line. The 
F/ second bearing 25 has a second shaft 29, which is pivotably 
Lf| supported about its longitudinal center axis, and with which 
2M£ the second pivot lever 7 is connected in a manner fixed 

against relative rotation. Thus the shafts 21, 29 more or 
less form further joints 31, 33 of the wiper lever linkage 3, 
which has a total of five joints. 

The wiper lever linkage 3 has a wiper arm 35, which is 
25 secured to the second coupling part 13 of the coupling 

element 9. The angle a between the wiper arm 35, which has 
an angled base body, and the second coupling part 13 is 
accordingly constant during a reciprocating-pivoting motion 
of the wiper lever linkage 3 and in this case amounts to 
30 approximately 55°. 

A wiper element, not shown in Fig. 1, that can for 
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instance have a rubber lip is mounted on the wiper arm 35 and 
can be pressed in a known manner against a window of the 
vehicle and displaced accordingly upon a reciprocating- 
pivoting motion of the wiper lever linkage 3. In the process 

5 a swept field 37 is swept, whose shape, disposition and size 
are defined by the reciprocating-pivoting motion of the wiper 
lever linkage 3. Only the lower edge 39 of the swept field 
37 is visible in the view of Fig. 1; this edge has a curved 
course, but besides curved portions linear portions are also 
10 present, in which the wiper arm 35 - viewed in the vertical 
direction - is lifted, or upon a reversal of the pivoting 

O direction of the wiper arm 35 is lowered, or is displaced 

2! essentially in the horizontal direction. 

w The ratio between the lengths of the first and second 

1% coupling parts 11, 13 varies markedly. The first coupling 
W part 11 that creates the stroke has a relatively short 
L length, so that by its motion the least possible rotary 
m motion is transmitted to the long second coupling part 13, 
!:! because the result could otherwise be the destruction of the 
2gi course of motion of the wiper lever linkage 3. 

The wiper system 1 further includes a drive device 41 
for the wiper lever linkage 3; all that can be seen in Fig. 1 
of this drive device are a first drive crank 43 and a second 
drive crank 45. The first drive crank 43 is coupled in a 

25 manner fixed against relative rotation to the first shaft 21, 
with which the first pivot lever 5 is also connected. The 
disposition of the first drive crank 43 and the first pivot 
lever 5 on the shaft 21 is selected such that they are 
disposed facing one another in a pivoted position; because of 

3 0 the connection in a manner fixed against relative rotation 
between the first shaft 21 and the drive crank 43 and the 
pivot lever 5, the angle ef between these parts is constant 



during a reciprocating-pivoting motion of the wiper lever 
linkage 3. The second drive crank 45 is disposed on the 
second shaft 29 at a position that is offset in terms of 
rotational angle from the second pivot lever 7 and is 
connected to the second shaft in a manner fixed against 
relative rotation. Because of this design, the angle y 
between the drive crank 4 5 and the pivot lever 7 is also 
constant during a displacement of the wiper lever linkage 3. 

The first and second drive cranks 43, 45 are joined to 
one another with the aid of a coupling member 47, which via a 
joint 49 is connected in articulated fashion to the first 
drive crank 43 a further joint 51 to the second drive crank 
45. Because of the coupling of the two drive cranks 43, 45 
to one another, precise control of the pivoting motions of 
the pivot levers 5, 7 is feasible in a simple way, as will be 
described in further detail hereinafter. 



In Fig. 1, a dashed line represents a known four-bar 
wiper lever linkage, which likewise has first and second 
pivot levers that are joined together via a rigid, one-piece 
coupling element; the coupling element is connected to the 
pivot levers each via a respective joint. A wiper arm with a 
wiping element is also mounted on the four-bar wiper lever 
linkage, and upon a reciprocating-pivoting motion of the 
wiper lever linkage, this arm sweeps a swept field whose 
lower edge^43^s represented by a dashed line in Fig. 1. A 
comparison shows that the swept field of the five -bar wiper 
lever linkage 3 and that of the four-bar wiper lever linkage 
are essentially the same size; that is, the height and width 
of the swept fields are approximately the same. The wiper 
lever linkage 3 of the invention, however, requires markedly 
less installation space than the conventional four-bar wiper 
lever linkage, which is advantageous particularly when the 



wiper lever linkage 3 is disposed in the front -end region of 
a motor vehicle, since there is only little space available 
there to accommodate the wiper system 1 . One reason for the 
compact design of the wiper lever linkage 3 is especially the 
5 lesser spacing of the first bearing 23 from the second 

bearing 25 for the wiper lever linkage 3, which is possible 
only because of the mult i -part design of the coupling element 
9. 

Below, in conjunction with Figs. 2 and 3, one exemplary 
10 embodiment each of the drive device 41 for the drive cranks 
D 43, 45 will be described in further detail. Parts that have 
Si already been described in conjunction with the wiper system 1 
EH shown in Fig. 1 are identified by the same reference numerals 
Y\ and so for their description, reference is made to the 
145; description of Fig. 1. 

p The drive device 41 has a drive shaft 55, disposed in 

ff j stationary fashion spaced apart from the bearings 23, 25 of 
\fi the wiper lever linkage 3, preferably toward the middle of 
O the vehicle, and the drive shaft can be subjected to a 
20 driving or braking moment and is rotatable about its 

longitudinal center axis extending perpendicular to the plane 
of Fig. 2. A transmission lever 57 is secured to the drive 
shaft 55 and rotates jointly with it upon a rotation of the 
drive shaft. The drive device 41, which in the exemplary 
25 embodiment shown in Fig. 2 is embodied as an in-line drive 

mechanism, also has an engine crank 59, which is connected in 
articulated fashion -to the transmission lever 57 via a joint 
61 and, on its other end region, to the first drive crank 21 
via a further joint 63. Upon rotation of the drive shaft 55, 
30 the engine crank 59 is displaced back and forth in the 
direction of a double-headed arrow 65. Because of the 
coupling in articulated fashion of the engine crank 59 to the 
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first drive crank 43, upon an oscillating motion of the 
engine crank 59 the drive crank 43 and, because of its 
coupling to the second drive crank 45 via the coupling member 
47, the second drive crank 45 as well, are pivoted jointly 
about the first shaft 21 and the second shaft 29, 
respectively. Thus both shafts 21, 29 are driven. 

In the exemplary embodiment of the drive device 41 
shown in Fig. 3, a direct drive for the shafts 21, 29 is 
realized. Here, the drive cranks 43, 45 are not joined 
together via a coupling member 47 described in conjunction 
with Figs. 1 and 2, but rather via engine cranks 59 and 67, 
of which the engine crank 59 is connected in articulated 
fashion to the first drive crank 43 by means of the joint 63, 
and the other engine crank 67 is connected in articulated 
fashion to the second drive crank 45, via the joint 51. In 
their end regions remote from the drive cranks, the engine 
cranks 59, 67 are each connected to one another in 
articulated fashion via a joint 69 by a transmission lever 57 
formed by a triangular plate 71; the transmission lever 57 is 
connected to the drive shaft 55 in a manner fixed against 
relative rotation. Upon a rotation of the drive shaft 55 
about its longitudinal center axis, the engine cranks 59, 67 
are displaced essentially in the horizontal direction, 
oscillating in the direction of the arrows 65, and as a 
result the drive cranks 43, 45 and thus not only the shafts 
21,' 29 but also the first and second pivot levers 5, 7 
connected to the shafts are pivoted in the corresponding 
direction. 

The joints 17, 19 between the pivot levers 5, 7 and the 
coupling element 9 and the additional joint 15 between the 
coupling parts 11, 13, and preferably the joints 51, 61, 63, 
69 of the drive device 41, are all, in an advantageous 



exemplary embodiment, embodied as cylindrical joints, whose 
pivot axes extend parallel to one another and preferably 
parallel to the first and second shafts 21, 29. In an 
advantageous exemplary embodiment, the joints of the wiper 
5 lever linkage 3 are embodied as separable shaft and hub 

connections that transmit moments. The cylindrical joints 
have high rigidity. It is understood that it is also 
possible for at least some of the joints to be embodied as 
ball joints. 

10 The motion of the wiper lever linkages 3 of the wiper 

D system 1 shown in Fig. 1 will now be described in further 
Si detail in conjunction with Figs. 4A-4C; the wiper lever 
m linkage is shown in a different position in each of these 
W Figs. It can be seen that the wiper lever linkage 3 is 

lj: driven by a drive device 41 as described in conjunction with 
W Fig. 3. 

ffi In the position shown in Fig. 4A, the wiper lever 

y 

; =: linkage 3 is in an outset position, in which the wiper arm 35 

y \ 

p is disposed outside the swept field 37, preferably 
2W essentially parallel to an imaginary horizontal line. With 
the aid of the drive device 41, the first and second drive 
cranks 43, 45, which are connected to one another via the 
coupling member 47, are pivoted counterclockwise until they 
reach their position shown in Fig. 4B, as indicated by arrows 
25 73, 75. In the position shown in Fig. 4B, the wiper lever 
linkage 3 is in an extended position, in which the coupling 
member 47 and the first drive crank 43 are aligned with one 
another. It can be seen that in this functional position, 
the first and second coupling parts 11, 13 are not in an 
3 0 extended position but rather are inclined relative to one 
another; hence jamming of the wiper lever linkage 3 can be 
practically precluded. In the extended position of the wiper 
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lever linkage 3, the wiper arm 35 is disposed in a position 
in which it has attained its maximum stroke. A reversal of 
the pivoting direction of the second drive crank now takes 
place in the extended position of the wiper lever linkage 3; 
that is, the second drive crank 45 is now pivoted in the 
opposite direction, that is, clockwise, while the first drive 
crank 43 is pivoted onward counterclockwise (arrow 73) . The 
drive cranks 43, 45 now have opposed pivoting directions, 
until such time as the wiper lever linkage 3 is displaced 
into the turning point position shown in Fig. 4C, at which 
position half of a wiping cycle has been completed. 

In the turning point position of the wiper lever 
linkage 3, the wiper arm 35 is disposed at a slight spacing 
from an A pillar of the vehicle. To pivot the wiper arm 35 
back into its outset position shown in Fig. 4A, the engine 
crank 59 shown in Fig. 2 is now displaced toward the right by 
a rotation of the drive shaft 55 in the same direction (Fig. 
3) . In the process, the first drive crank 43 is pivoted 
clockwise and the second drive crank 45 is pivoted 
counterclockwise, until they again reach the extended 
position shown in Fig. 4B, in which the coupling member 47 
and the drive crank 43 are again aligned with one another. 
At the extended position, a reversal of the direction of 
rotation of the second drive crank 45 again takes place; this 
drive crank is now pivoted onward clockwise jointly with the 
first drive crank 43, until the cranks reach the turning 
point position shown in Fig. 4A. One complete wiping cycle 
has now been concluded. 

Fig. 5 shows a graph in which the stroke H of a wiper 
lever linkage, of the type addressed here, is plotted on the 
ordinate, and the pivot angle omega of the first drive crank 
43 is plotted on the abscissa. A curve 77 shown in Fig. 5 
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indicates the stroke course of the five-bar wiper lever 
linkage 3 described in the preceding drawings, which has the 
shape of a parabola, with the turning point of the parabola 
located approximately at co = 70°, which is equivalent to the 
5 extended position of the wiper lever linkage 3 in Fig. 4B. A 
curve 79 is shown in a dashed line, indicating the stroke 
course of a conventional four-bar wiper lever linkage. A 
comparison clearly shows that the maximum stroke of the four- 
bar wiper lever linkage is markedly shorter than that of the 
10 wiper lever linkage 3 of the invention, and the differential 

stroke AH is achieved by means of the two- part coupling 
4; element 9, whose stroke course is represented by a curve 81. 

ff 1 As Fig. 5 shows, the total stroke of the five -bar wiper 

y : lever linkage 3 is thus formed of two partial strokes. The 
1# first partial stroke is formed inside the coupling element 9, 
while the other partial stroke takes place between the pivot 
O point (shaft 21) , affixed to the frame, of the drive crank 43 
f/ and the coupling bearing point (joint 51) of the second drive 
u\ crank 45. The sum of the two partial strokes is the total 
2^© ; stroke of the five-bar wiper lever linkage 3. The kinematic 
design of the wiper lever linkage 3 is preferably selected 
such that the maximum of the two partial strokes occurs 
simultaneously, so that the largest possible total stroke is 
thus attained. It is also advantageous that the location of 
25 the maximum stroke of the wiper lever linkage 3 can be 

selected relatively freely, since the disposition of the site 
of the maximum stroke of each of the two partial strokes 
offers a plurality of combination options in which lever 
lengths or the locations of the pivot points of the joints 
3 0 are varied accordingly. 

In Fig. 6A, an exemplary embodiment of the wiper lever 
linkage 3 is shown with which a swept field 37 is realized 
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whose edge 39 is represented by a solid line. The edge 83 of 
a swept field, in the form of a partial circle of a known 
wiper lever linkage is shown that has an uncontrolled stroke; 
that is, its wiper arm is merely pivoted about a stationary 
shaft. The edge 83 accordingly has a circular shape with the 
center point of the pivoting axis of the wiper arm. Fig. 6A 
also shows a further swept field with an edge 85 that can be 
achieved with a known four-bar wiper lever linkage of the 
kind described in conjunction with Fig. 1. It can be seen 
that compared to the feasible stroke with the known four-bar 
wiper lever linkage - preferably at a substantially equal 
structural size - the stroke of the wiper lever linkage 3 of 
the invention is markedly longer. The large swept field 
means greater safety and comfort for a vehicle occupant. 

In Fig. 6B, other swept fields 37 with the edges 39 and 
39', respectively, that can be achieved with the wiper lever 
linkage 3 of the invention are shown. To determine the 
geometry of the swept field 37, only the lengths of the pivot 
levers 5, 7, and of the coupling element 9 or the coupling 
parts 11, 13 and of the first and second drive cranks 43, 45 
have to be suitably set or adapted to one another. In 
addition, by adapting a course of motion of the first and 
second drive cranks 43, 45 to one another, influence can also 
be exerted on the geometry of the swept field. 

Fig. 7 shows a detail of an exemplary embodiment of the 
wiper lever linkage 3 and of the drive device 41. In detail, 
the pivoting region 87 of the first pivot lever 5, the 
pivoting region 89 of the second pivot lever 7, the pivoting 
region 91 of the first drive crank 43, the pivoting region 93 
of the second drive crank 45, and the pivoting region 95 of 
the coupling member 47 are shown. In comparison, Fig. 8 
shows the pivoting regions 97 and 99 of first and second 
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pivot levers 101 and 103 in the known four-bar wiper lever 
linkage 105. The pivot lever 101 is connected in a manner 
fixed against relative rotation to a shaft 107 of a 
stationary bearing 109, and the second pivot lever 103 is 

5 connected in a manner fixed against relative rotation to a 

shaft 111 of a second bearing 113. It becomes clear that the 
pivoting region 89 of the second pivot lever 7 of the five- 
bar wiper lever linkage 3 of the invention is markedly larger 
than the pivoting region 99 of the second pivot lever 103 of 
10 the known four-bar wiper lever linkage 105, while the 
pivoting region 87 of the first pivot lever 5 and the 

S pivoting region 97 of the first pivot lever 101 are 

g: essentially the same size. 

In summary, it can be stated that by means of the five- 
Lf: bar wiper lever linkage 3 described in conjunction with the 
w preceding drawings, a markedly longer stroke and thus an 
p enlarged swept field are feasible than with the wiper lever 
ff j linkages described at the outset, and this can be attained by 
\j\ means of the coupling parts 11, 13 that are connected in 
2P articulated fashion to one another and to the first and 
^~ second pivot levers 5, 7. A further advantage of the five- 
bar wiper lever linkage 3 is that the joint technology and 
preferably at least some parts of the drive device can be 
adopted from the known four-bar wiper lever linkage. The 
25 wiper lever linkage 3 has reduced gear ratios compared to the 
known wiper lever linkage, and as a result the kinematic 
quality of the mechanism is improved, and thus the motor 
attraction moment required for operation (the torque to be 
exerted on the drive shaft 55) is reduced. The wiper lever 
3 0 linkage 3 has a simple design, especially because complicated 
cross-angle mechanisms can be dispensed with. 



It is also advantageous that the relative angles 
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between the moving parts (first pivot lever 5 and first 
coupling part 11; second pivot lever 7 and second coupling 
part 13) of the five-bar wiper lever linkage 3 are markedly 
less than in a known four-bar wiper lever linkage. As a 
result, there is also less stress on the joints, and so 
smaller joints can optionally be used. 
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